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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the throughput of a 
substrate treating system. 

SOLUTION: In a substrate treating method in which untreated 
substrates W are sequentially taken out from cassettes, 
sequentially transported to a plurality of treatment units, and 
treated in parallel and, after treatment, treated wafers W are 
sequentially returned to the cassettes, the predicted treatment 
ending time of one lot of wafers W is calculated and displayed 
based on a treatment recipe set to a plurality of wafers W 
corresponding to at least one lot of wafers W (S85) and a cassette 
OR housing a plurality of untreated wafers W corresponding to one 
lot is accepted and another cassette OR housing a plurality of 
treated wafers W corresponding to one lot is delivered, based on 
the predicted treatment ending time (S89). 
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H2xu>'b-?!pe>-e<Dtt«K:«-:JCiTffa'r'5fc<D'C4>m 

[0 04 1 ] 3 6(C. :?^P-t2':^'9*5 9 a«Ctle>ml'- 
m3<Di»7^arJ^©ra^»-^C>T:^;■fe'> V'S&k^W^^^ 

T. 01 iso'0i 2cD^>r^>y^i^-h^«c^rttt 

6«l&3n/c•?xy^W«;:<^-S^5-4<D:^■^r7 hCR 
klM^n. ;^f"--5^5 -2<D:^H2 y hCR:^^e>«J&3tl 
/c•i7:c/^WtiX7^-5;^5-3<Z:^:^7■fe->f hCR^^StlS 

ib. 1 P-y ha«;^'^-s>5- i*ie. 2P^rhStt 
6. 4P-:^ hB»xf^-^;^5-27&:^e>mj^*r-5»fe<D<fc-r 

So 

[0 042] 01 nil P-:^ hS'-4P-^ ha^T^CD^ 

«OjS(D^>r $>^^f - hco— 0«^^T0r*)So si 

1 ( a ) - ( d ) 1 -4 P h g<D^SB$ra 

(tla^tld. t2a-'t2d. t3a-t3d, 

t4a^t 4d) ^^To 'OivVcm^nmt\X. t> 

j^^'^ti^tf^v hCR:0ie>:/p'fe;^«!iagB3fcjaA3nT 

To 

[ 0 0 4 3 ] ^ra t t^^ititcxi--7mtmmm^m 

tla. t2a. t3a. t 4 a «ig^"r^» P h 
CD*^ X W:^j5r?*P -fe Xjn,SgP3 -^CDJSA^I^J&*r -55$. 
tlb. t2b. t3b. t 4 b^S^TSP-:' K^'i? 



(7) 



11 



if^mm(^:^^y hCRifcm-ox^fcm. tic. t2 
SEoT, mio^T^aiBsrawt b^Ti^b, m2(D 

[0044] C<Ddr>f 5>y^-f-hCC^*r<t^{C. t 
lc = t2a, t2c=t3a, t3c=t4a ififSSL^ 10 

-r^<k^(^. 4o<D:^-fe--; K ';>^$n^o c 
<om2<oii^T's^mmm) + (2n^ h scr)i^7?i'j^ 

P^) . (3a-y hScDite?ti!J^7^a«JB#ra) = (1 h 

S(Dm2(D^7j^mmm) + (2p-> ha(Dm 201^^7 

hBcDi^2a>*57^«i^ra) + (2D^^ hmm2<o 20 
*^7^a«B*ra) + (3P->r hB6[)03®ii*7^S'j^ra) 

^«'JB#^t kQ!=tlc+t2 C+-.+ t kr^^n^ 
tka (1) = t 1 c + t 2C+-+ tkb. ^kSS 

<om2<omj^wimrs tka(2)=tic + t2c + 

•••+tkc. llkS@(Dm3C7)^7^»JB#PJ t ka 
(3) = t lc+t2c + -+tkdi3^cf'5>o 

[0046] mmt^m-^^^x:^-^ v vnt^'^w^m^m 30 

l,fc(Di)m \ 2rAS, m 1 2Jc*5l^T. (a) (3:1 P 
V h e(Dg8jlS:^-fe r:; h CKCDSt^nimnm. ( b ) 1 
P h B<D*?7:*?-i2 h C RCDJJJft'SJfigffiJra, < c ) « 
2 P h a(Dl3J&;^-fe h C R<D^^pJffiB$ra ( d ) » 
2 P h a(^jRS^:^^-fe V CK<0^'^m^fS^mr. 
SfoT. (a) «;<T*'-i;?5- 1 , (b)«Xf— s;^5 
-4. (c) «;^f*->^5 -2. (d)«Xf'-$^5- 

[00471012 (a) tC^r<J:5CC. Xt'-S^^S - 
l(OfJ^tvVCRt^tt^Xti><0\t. ^Fratlc-tS 40 
a<D^'Y^>^. I^JS (b) tiCm^X^l^c^ X^f^^-lyb 

3h(0^-( ^Zyif. mm (c) tCTj^fJi^CC. 
b-2<0iJ'^v VQRii^Smx^hmt.. B$Pat2c-- 
t 4 aCD:$?-f ^ |5l0 (d) tc^-Tcfc'^Cc. Xf^- 
S?5-3<D:^-fe-;/ hCR;&Sii8Sr*-5CD«. ^ffl t 2 d 

[0 04 8] cn^^P^;; hJi}^5HSCD^tt3?»^6CD«*f 
H^mr^Ti. - 1 Ccoc^iCC^ t 1 a (2 ) 

--t 2a (2) (D^-r X-T^-i^S -4CCOCir 50 
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«tla(3)^t2a(l) (D^-T ^>y. Xt^-v? 
5-2«:oiir«t 2 a (2) --i 3 a (2) <D^^ ^ 
Xr--S^5-3tCOCir«t 2 a ( 3 ) t 3 a 
( 1 ) (O^^^ >^X$>^o 

[0 04 9] CtlfbiPf^. msmS(DUy KDg|Jf&^i2 

V V(OSmojm^m\t. t s (start) = t s a (2) 

--t(s+l)a(2). ms^m<DX2v hCO^Ttf^ 

V Y<OSlik'^mmmt. t s (end) = t s a ( 3 ) - 
t (s + 1) a (1) tts:^^ U:^^ mi^tf'^v Yt\t 

[005 0] cflOcfc^K:. :«7-fe5/ h3S»oifiB«Fra«. -r 

[0 05 1 ] 07 (a) {tji^>^<^Jl2 aOUl^b-a: 

m^<Dm7fkm^7fk'rmx$>^o ^j^ia^x^-^ hrtf*:>n 
^:7'p-fex«iasct3:^tc^7j^$n. $ 6tc-e<Dr^p-fex 

»;*c«iJbt:3o(D>^P ;.i^*»e>a:io :&(WO:/P^^^^« 
p- K/T>P- FgR2^fcC:t€>:7*p-f2X. cf^^tcDr^'P 
;^:^«:7'p-texJ0;agB3^c*5t^S>'*p-fex. :£ffllJ(D:/P 
--'^J'WR^tilgl 2Ce:*$t:f^yp42X%ij^L/rc>4o 

[005 2107 ( b ) {iP > hmiRmo^m^M^^^-r 
mx$>^o mm^. s*>:£mcotstc(3:^a$gs$tirii 

€>:'^-fe > hCRii^ia^Sn-SgB^jrA^o C<D*r-fe-^h 
^S|5^9'tt*8B^5<DSX'f---i^CC*tJ£;UTC>^o CCD 
h^7ng|5^<O^Fffi8«. :7'PH2X?:|gjf&. f^C*>^ 

CRCDXr'->^«r^^'r^lH5»rS>-5>o 
[005 3] *LT. Ctlhtf^v hCR^Tfrn^^RZ/ 

:^7'-i>m^^(o$ e>^c^cc«*^7^iS'jB$ffl:fe^^-r 

^fi::^P-fexMaSR3tciSnrCi'E)P hCD^l-- 

[ 0 0 5 4 ] $/c. i^7^ifJ^Fa*^SB5>C0±«a^tiX 
3^- hjJ<'3?>7&^at:f ^tirc^So COX^- h4<:$?>^ 

-So CCDX^- h^^>«. S>X7-A IrtCDSS/ ffiS 
<D|jiS^7-?>*!iSU5^fCDa:^*^^7L. j^7^ii'JB# 

[0 05 5] $6CC, C<DX3?- h3i<i§?><D±flSaCC». 
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So C(Das^^*»S:^r--i^5 - 1 -5 - 4S«:ac:f 

ftpIffir*ti«S7 (b) k:S^fiiiMO:6*iaica^$ti 
/c;^ f"- 5 - 1 cot^Jzg«7T^^*^*fetc c^.s L . 3 e> 

:^0>h^^>ym,'C^LXi,^^„ f^««. coy 

'So 10 

[0 05 6 ] rj::h. mi (a) ISlI^ {b) (OliMcDW^ 
iiffi:^±CD "SiffijltR" -y^T-5CiCC<fcOW 

[005 7] t^±tcin?n/ci^iai/:^'rA'Ctf ^Sfiia 

ci -fe X ^SrS 8 0:7 a - ^ 1- - h tcyfio r IftBJ-r S o 
[ 0 0 5 8 ] S«^ai^J:^xA 1 F«g<DSSRO'a 

s<DAL'^±tf^ff^ (S8 1) o Mwmat. n-K/ 

[0 0 5 9] ^XCC. ^ '{>^^:^)V2ai:mi.^xmmiyiy 
t\ ::^u-fe>^Ut/fc:"l?%iS:5eT^ (S82) » ffiiiUS^ 

^l^l^Aita StIc:^) <b. -e<DJlIij?'r*>^o UVfCD 
t95£«n - K/T > n - KaJ2 CciftW 6n/c.^ -< >>'^•* 
;U2 a(C^ ;;^-^>-e^ :/^*r^C<h^J:Otf 
[0 06 0 1 S(*W^c«. mtiHQCCinSnSi^):!: 

[006 1 ] */c. U5^t:-gS£r«3 6tc*[ia;S:tf ^'i' 
[0 06 2] ^/c. ^mm::^^^ hm(fCj>( >(>J^:^)V2 

[0 06 3] WiO^fc^lCUS^b-^iiC^SA;^^^^^. > 
9«Ui/fS:^B#C7>^-<>>'N-:^;l/2 a(D^in0ll*in"r0 
a7n3nr*J0. S^-r^«!ia:xj::^^ hW:*J&'tSg¥ili3^j: 50 
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[0064] ^^«:mSOljcS[7!>^llXg$n/c:^ 
hCR^rtEja^SCcKS-ri (S8 3) o D-K/ 
T>a-KgP2«. ^^^tifcio^^v VCKjf^<O0:x.?^ 

«:n>hn-^59«ca:t;"r^o 3 'ptCfT^*^^. 07 

( b ) ^nsrmmixmihiy^ vvc Kisa^witf^ v 

hCR^iJO^rS (S84) o <L<Ott^^v FCR<7)g9 
9 ^rttlSti^ >f ^^'^•^ 2 a 6 :3 > h CJ 5 9 ^ 

(Da y tgS#5 - 1 «:S*7J 

OP-:. KDK*&:e7-fe^; hCRCCSJO^r. tga^5-4 

it. Ativ homt&^-^y hCR*fga-&5 -2&CS110 

^r. mjtf^vhCR^WiS^b-B^^^^X^o 

- ICCSOO^r. mjtj-^y hCR^tgg^5-4CCSi| 

[0 06 5]—:^. f^aOil^9^^>>'^"^J^2 a^rfflli 
T:7-P't2;:^(Db>/f;&ijEb<S^3n/ci#^. 

0 9 (tcfikrmmo ^ % . ^stibbcctj^ 3 n/c^i^EncDaji^gB 

/c^><Di n>hp-^ 5 9 *^*iJBrT -So r3>hP-'75 
9«. C:(DU->t:\ iJ^vVCRCrm^^xmsmJ^ti 

^iv hCRrt<D•^x>'^w(Dt$c»«:a-:5Cir^^7^awa 
*@ai-r^. #^li3n/c$^7^SJB$pa«^'^>>'^•:^;^2 
aCC, 07 (b) cc^3ns^^apsteiii®r^iS3ns 

(S85) „ . 

[0 06 6 ] ^^^c. v^;^?^ A 1 rtOjaS • SScDISSS^ 
7407 (b) ^S^-TiSffiirSiSL (S8 6) . 

©toara^&^§7^*>^-^>^^'*J^2aT^f^ (S8 7) „ 

^^W(%m\t. >>'^•:^;^2 aCD07 (b) WZ^T 

nccj:o. «!araj&m-^3(^3>hp-^5 9«:a:^)3n 

r3>hP--5 5 9 5*. C<DA3:ai3*&ft-^^«-:?C^r 
[0 06 7] S^iSol::.^^ KC<t SJIfi^O:? P-^ ■t' 

- hcD— «?!iJSr0i o^TH-To 1 p ha^c-^t^riii^a 

>5>nffcnrCiSra«, ^W:^^^«^-Y>>'^•^i^2 aCD 
07 (b) tCTj^-nSHi-C. ^©P^r KDJ|*7^a»J^ra 

iaS:!-':' hCD:7P-fti01 0 iSJ^c^fetDrA-oT 4> 

[0 06 8] P-K/T>P'-FSP2Cr)«a'&5±«:*s 
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<s 1 0 1 ) . «A3nfc-?*^NW«. x«:^ifii«:i^tb 

Se«cyo-fe;^i8iSig|J3F«j{c!aA3ns. CO-i^^: 

h:3.:^y h (AL I M) tCffiAS*!*. -ebtT. CO-^ 
:cvnWWT5-/^> h:!---' h (AL 1 M) f{4g^a* 

a^t? h (AD) (CjBASnS, T^-fy^ h:i-^' h 
(AL I M) «:jaA3n-C*>e)T Kt->^a>:i--y h 10 
(AD) {C»A$n^*-C®HlfS^ra€rt lifS. J& 

h*iai ojc^r. 

10 06 9] •i7 3:>'NWWC©T Kt-y3>:3.-5> h 
(AD) ■C«7K<b5!iffi*«tcSn-2> (S 1 0 2) , TFt 

-s;3>3.--^ h (AD) vm7kitmmi:n^m!Sii:t 

2i-r5. '^t-^-CT Kt-J>3>n.ji-y h (AD) 3!)i6 

'i'i>'^wiS:^amL/. i'-y>i^jL-.!. n (cod fcaa 
A-rs. c®i'-';>y:xx"y h (COL) -^■^»*^^w 
«?^sp^!ia3n-5. ( s 1 0 3 ) o ccDfftiPMatcg-rs 20 
B#ra^t 3 i-rs. ^c*5. 47-';>i':3.--y h (CO 

L) W:«COL l~COL4(D4-3©a-^; hAi$>^ 

©*!iS^-5» hSfG2 ) ©US^;^ (C 
OTl) (SL/<»COT2) (C^fl^firg^feSn. tfi 
ASnSo -eur, BifS©:?"P-bXB#rat 4K:J:«5 UJ^ 30 

:^i-*mmm^$ti^ (s 1 0 4) . 

to 07 0] Ui^^ ^^!»^^?)^3n/^:■i;*-'^W«5t•r^•; 
-<-'^>i/a.=.v h (PREBAKE) {C»A3*T.> U 

(SI 0 5). c©7"i;'-4-+>i/'{cs-r-5^ra«:t 5 

[0 07 n^XJC. y-V^-=¥>if:i=-y h (PREB 
AKE) a^hmmStltcKJ :t.f^Witi>~-'J>if:x~y h 

(COL) -C^SI^ffflt6*ffl(,>Tf&*PSn (SIO 
6) , -?-®f^xi7;:^7^>5/3>JX^y h (EXT) 40 
b r -r > - X - X gp 4 (C 19: W 6 n /c» 2 ©1^ - 

(0 07 2] "?:c/^W*SWB{oA:M2©1^>^r-A« 

^9 «. SWBX-^/c-i; ct-'^W*Jli^>:-'^• 7 T *-b h B 
UCRrtCCiRft^-rS, C©-Y>d?-7*-;^g|54«> "i; 

(s 1 0 7) ^*©'^7*>'^w5:^was(s. S7te^^©•^7:.^>'^ 

WB. ^iaS^fcS^S (WEE) ^Ct:■;^*>'^WSi2S|J©^F 
'r>T-A««7«:swS3*aS. c:©y-<>T-A« so 
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«7 «. cog*^©'^ * ^-AW^Ti^;?^ h i * 
+ (PEBAKE) CClfA-rS. ^~ 

Vl^{f:L~y h (COL) *i6■5*'^W*^^BtBSi^■CS 
^T^^:^\'X-i^:^^~i>*^-=¥i^i/rL=.y y (p 
EBAKE) rtK:jaA3ti^.*-C©ff5^ra4t 7i-r 

[0 07 3] ■i>*v^wti-•}^;^ + 
i^jLr--,h (PEBAKE) rgfMB#rat 

(s 1 08) . ^©^, h (CO 

L) (cteAsn^. -e-b-c, §T^©sa[«:BfSKSFiai 1 9 

-C?fe«MS$n.5. (S 1 0 9) o 

[0074] i^m&mstitco ^■'^witm i ©jasj.- 

fhSfGl (SL<»ll2©Ma3--f hgpG2) ©U 
i^Xh^^J^g (DEV) {c#A$n^s^r^t 10-C 
^ISiStli (S 1 1 0) , 3S»©*&TL'A:'?*>'nW{3:j}< 
:^ h^-=¥>if3LX.v h (POBAKE) (ClSiASnT 

^^^ra 1 1 1 ■cm^nmmm$tii> (s 1 1 d , ^ 

1/-C. 3 6K:y-f>T-A|S«7K:j:0i'-'>»>i'Jt.^ 
f h (COL4) tctSA^^aTHfli^rat 1 2Vi%&m 
aStl (S 1 1 2) . ||3©^!ia:2.--;' H*G3©xe' 
X7^>J^3>:x^-y h (EXT) 4/M/-Ca-F/r> 
D- KgP2(CjS3ll$n. nUiJ-izy hCRKlR^Sn-S 
(S 1 1 3) . 

[007 5 ] j:©J; ^ ^cjig^t^sg-e-;? *^^W**»•fe h 
cRji^^JHs^^aL. -g-n-en^ia^tforc^si. 5t 

{C*-fe5; hCR3&>6«t&3<aA:'f :t/>W*55fe©*aaJL::. 

J:'3Ma*i»ji3nt:< ^. c©j:^ic»ji753iD-c< 
'kmmti,, MW&^i^it, htc^n^enfti 
e.n-ci,»^). cn6S-b>-t^W3>n3-^5 9ic«^ 

*i^CTti-5*:«3> H3-75 9*sW^-r-So 
[0 07 6 ] ^^t^ggi«, ffl|^©•^;x^^W*5>^D•feX 

*ttagi53rt«ciaiK^itS3n-c*jo> A^oMf*©^--:' h 

B^5E©^raT^l-9-'^i7;l'iLt:S:xr.^ hSfcilEi 

i^»©iaia*ifft5ns. 

[007 7 ] Jt(±©xg«:j;^iiMa*s3nt:i,i.sra 
mi^c*^6, 1 ^@©-r'<-c©■^7x^^w7&i*•fe y hc 

R*>6K0ffl3n2>B$ra?:l®^-r-5Ci*!-C#S. ^2 

(mT'^mmmi^ ttai^t. \u^v B©-r-tr © -i; 

:^j^^iAti^-y hCR/{r'6:/D-feXtoaSI53K:a!?>3tB5 

n-s. aMura 5. h «:toa-rsti^. 2 p h @©s 
tu©';>i>'>w*j*-fe-^ hCR^ieKOfflsn. zu^v 
m<omimimihiHi> ( s 9 0 ) . 2 a h s©gi«i 
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7(b) iC7n-tmm±ic»7nStii> (S9 1 ) , feLh® 
J:^)5:*S2-^ h5^4SI'3iIl/ (S9 3) . t^X(Da 

» h{c-3i>rftia3&«j^7-rs<t (S9 2) . tj-kvbc 

[0 07 8} :a»fl^CCt3:f^^»^-f >-'^•*J^2 a tea 
in^ia/cH7 (b) icmirmm±<Df}-b-» l-ism^mf^ 
P^A€)t<>«|^7^a'JB#Patca-:Jl,>r, hCR^rSE 10 

mti>. ^<D^^ S.>if\X^ ai 2«:jnL./c3iO-C* 

10 0 7 9] c©J: ^ «::*cjeiSjgS8K: intf . fp^*s 

-y-!^ 5 9 a *5$?7^a!lB$ra *StHl b C n«:iliffiJi-CfP* 
tc. 1^7.^ u 1 F«9<DSS • iSSSHaSS 7 a fcj: »)ia^ 

^ L/C v^P 42 ;^«ia30ipj«Ei ft 5. 

[0 08 0] ?6{C. 7"D-fe-y!f 5 9 a{*, ©W^n/c 
lll~S3©i(i»7^a'JB#iaic«-:Jl»r*-fe»^ hS^gSpItg 

^%fitHib, cn4>'f>^<*;i'2 at?a5*-r-5. fie 
[008 1 ] (ii2ii5tJKsi) *^Bj»m 1 mmmm<D 

[ 0 0 8 2 ] »r 1 SUfiJ^fiS^THb/cJ: 5{C. *-fe h5S 

g o Ijiaa «r gaf&-r s B# «: « L/ r I, i ^ fii t? * . 

■b h C R«r55[^-C#ft*>-5/cti^{CB, 1 a •;; h @© 40 

[0 083] *c-c. 2|s:sitsj^®-e». a^S!ia-r-<* 
iKftia©«»j«:»ai t> yt* -te h ssae njfig^ratc^fti-*- so 
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5. 

( 0 0 8 4 ] o haMS&S^rff ^ti^OS ^CC^St^W 
&*-bf h35^«if1f*iai SSCfHl 4«:7n-r4f-< s:^ 

(0085]S13WlUy hS~4n hStV(D^ 
jura©* Y S^i'?^*- h*7n-rB-C*i. SI 1 

(a) (d) «*n-em~4civ ha©§f^^s 

(tla~tld. t2a'-t2d. t3a~t3d. 
t 4 a-^ t 4 d ) im-t. */c. H 1 4 ttS 1 3 «cS-:J 

[0086] lay h @*Ji^7 L-r A»6 3 a h 

B©*!iffl7>seg>&T4 as tk, i a » h B©Bg*&*-fe h 

CR?:35[gS-«frK:-e-©*42 h C R©^^pJtgB$ra3!)5i|l 
CR%iggL/tti^*#;i*. C©*i^. 3P^'hS© 

mt t losti ft s. c (om-^, m i utejf^ffi.©* ^ h 
stWi^mmmvhtut, cotiost^^sstiftc^^Hz 

h3^^^PaA5*m3*iS*s, 3js:^J^SS©tS^. C® 
A 7 ^ t lost©^/clt 3 > h o - ^ 5 9 Ai-fe >1J- 
(Sjn-e-r) ©W:^«:»-:y*SSfr-5, cntciC. * 
ur, t iost*5^-rs*-C;'< ■Y>.'^•:^;^2 a©*-fe-;» 

[0 08 7] -ebr. tlostCDigjaiifctC^'f >A;^ 

;u2 a©*-fe-y hiitSi^mRzf^j^wmm<Dti'yy h 
^'^>^nm!^^ti>. se^r. si 4 (c) 

( d ) {CTH-r J: ^(c. ^©f^©*>-fe 5. hSsmB#ra«^l!7) 
©S1-»iBJ: •? t lost©^/dWjinfc^*S^$ti-5. 

m b fc^/c W * -fe -y h 3i^B#raSi>'*^75^i9JB#M 6 

HticifCcto. f'fm#©^»3©w«(icc<iKto6-riESi«: 

[0088] *l^?8W±iBilifi}&S8K:B55e3tlS 4>©'C 

«fti^ *i%B^©SffiS!ia>':^7^A«±i2SS«aaj^- 

f hm©^^g^c^>sl^fflnI^6-c*•5c<!:»^>^6^f * 

». SlM©«{^«:S6-r^©*lftWrfeft< . */c*©^ 

* h'jy 5^7 7 ■fXg(cfiEffl$ns»ffii!ia'>;^f-AK: 
3Sfflb/c*i, ma. SI 5{csR-rj:^ft55aj^;^f'A 

t?*)orfcj;t^o C©53:a->:^7-A«, a- K/T>a 
-FSP2, ypHzXtoaSBSd^eftO. 
;^a54Sc;R3feflgl 2*Wbftt>, 

[0 08 9] $p>cc. :^)teJ^^«:^^s«^a->;^-?- 
A». miiisi— ©^fein^ttatc^tbtri'-y >i'^-f 

h (COL) \t^^WL^ihtl. Ci\hmSl.<D:x::.y Vifi 
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